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[57] ABSTRACT 

A pallet comprising a ?rst sheet member (10) and a second 
sheet member (12), and a plurality of spacer elements (40) 
between the sheet members (10, 12). The sheet members 
(10, 12) and spacer elements (40) each have interengageable 
tongues (18) and slots (42) respectively carried by the 
members (10, 12) or elements (40). Each tongue (18) 
includes at least one ?ange (28) for securing the member 
(10, 12) or element (40) on insertion through the slot (42). 

9 Claims, 14 Drawing Sheets 



US. Patent Jun. 25, 1996 ‘ Sheet 1 0f 14 5,528,995 

FIG.2A. 

48 \ 



US. Patent Jun. 25, 1996 Sheet 2 of 14 5,528,995 



US. Patent Jun. 25, 1996 Sheet 3 of 14 5,528,995 



US. Patent Jun. 25, 1996 Sheet 4 of 14 5,528,995 

FIGSA 

*3: f0 



US. Patent Jun. 25, 1996 Sheet 5 of 14 5,528,995 



US. Patent Jun. 25, 1996 

40~ 

Sheet 6 0f 14 5,528,995 

1.2 

X 

FIGBC. 

FIGBD. 

FIG.8B. 

-40 



US. Patent Jun. 25, 1996 

568/10 

56A /10 

sec/12 

FIG.9E. 

S8 

Fl 5.90. 

Sheet 7 0f 14 5,528,995 



US. Patent Jun. 25, 1996 Sheet 8 of 14 5,528,995 

FIG.1OB. 
FlG.1OA. 



US. Patent Jun. 25, 1996 Sheet 9 0f 14 5,528,995 

FIG.11A. 

W (E 
FIGMB. 



US. Patent Jun. 25, 1996 Sheet 10 of 14 5,528,995 

~ 708 

70A '2 

'0 FlG.12A. FIG.12B. 

22 28B 

28A 
3 \22c 
m 

‘8 FIG.12C. 



US. Patent Jun. 25, 1996 Sheet 11 of 14 5,528,995 

22c 
70D _ __ 

j‘ ; 28C 
7OC"\--- j \ 
\~ \% 

FIG.12D. 



US. Patent Jun. 25, 1996 Sheet 12 0f 14 5,528,995 

FIG TBA 

F|G.13B. 

22B 



US. Patent Jun. 25, 1996 Sheet 13 of 14 5,528,995 

FIGJBC. 

FIGJA 



US. Patent Jun. 25, 1996 Sheet 14 of 14 5,528,995 



5,528,995 
1 

PALLET 

This invention relates to pallets for supporting cargoes 
during transportation, shipment and storage. 
A pallet is an apparatus widely used to transport cargoes 

from one place to another. The idea of a pallet is to facilitate 
cargo shipment or delivery in an easy and safe manner. 
There is a wide range of pallets available with different 
characteristics adapted to the type of cargoes to be trans 
ported. Pallets have long been used for the transportation 
and storage of various merchandise. 

Lately, such pallet structures have become increasingly 
sophisticated to meet varying standards and demands. In the 
past, pallets have commonly been constructed from a rigid 
material namely wood. Such pallets, however, are relatively 
heavy, bulky and expensive. Therefore in general all paper 
materials are much more suitable and cheaper for the con 
struction of such pallets. Furthermore, wooden pallets are 
mainly interconnected by adhesive substances, nails or 
metal wire stitches that pose great disadvantages during the 
recycling process. Because of their separate components, 
such pallets can be very heavy and expensive. 

It is an object of the invention to seek to overcome these 
disadvantages. 

Thus according to a ?rst aspect of the invention there is 
provided a pallet comprising a ?rst sheet member and a 
second sheet member, and a plurality of spacer elements 
between the sheet members characterised by the sheet 
members and spacer elements each having complementary 
locking means which comprise interengageable tongues and 
slots respectively carried by the members or elements and 
each tongue comprising at least one ?ange for securing the 
member or element on insertion through the slot. It is 
preferred that the ?ange is substantially wider than the slot, 
and that the ?ange comprises at least one ear within the 
plane of the tongue. The ?ange may be in the form of any 
geometric shape and preferably will have a D-shape. Each 
tongue is preferably substantially rectangular. 

According to a ?rst aspect of the invention it is provided 
that the sheet members comprise the tongues and the spacer 
elements comprise the slots. The tongues may extend out of 
the plane of said sheet members and may be arranged in 
pairs or in groups of four. The ?anges of the tongues may 
extend substantially towards each other or away from each 
other, and the tongues may extend out of the plane of said 
sheet members in substantially the same direction or in 
opposite directions. The slots in the spacer elements are 
preferably substantially perpendicular to the sheet members 
or substantially parallel with the sheet members and it is 
most preferred that they are parallel with one another. 

According to a second aspect of the invention it is 
provided that the sheet members comprise the slots and the 
spacer elements comprise the tongues. Thus the sheet mem 
bers may comprise a plurality of hinged ?aps, the sheet 
members comprising at least one slot adjacent to and parallel 
with each of said ?aps, and adapted to receive a tongue 
extending from a spacer element, and by said spacer ele 
ments comprising at least one tongue comprising at least one 
?ange disposed to engage said slot. 

Alternatively the sheet members may comprise a plural 
ity of pairs of slots, each slot arranged substantially parallel 
to its pair and each pair comprising a ?rst slot and a second 
slot, wherein said ?rst slot is longer than said second slot, 
and by said spacer elements comprising a plurality of 
tongues comprising at least one ?ange, each of said tongues 
disposed to pass through said ?rst slot and then through said 
second slot. 
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2 
It is preferred that the spacer elements referred to here 

inbefore further comprise locating studs disposed to engage 
corresponding holes in said sheet elements. 

It is also preferred that either or both of the sheet 
elements further comprise hinged wall extensions. 

According to a further aspect of the invention there is 
provided a kit for assembly of a pallet comprising a ?rst 
sheet member and a second sheet member, and a plurality of 
spacer elements between the sheet members, characterised 
by the sheet members and spacer elements each having 
complementary locking means which comprise interengage 
able tongues and slots respectively carried by the members 
or elements and each tongue comprising at least one ?ange 
which secures the member or element on insertion through 
the slot, whereby to form a pallet. 

The principle object of the present invention is thus to 
have a pallet which may be easily assembled and which may 
consist of a rrrinimal number of unitary part and yet may 
retain the same con?guration, rigidity and strength of exist 
ing wooden or paper pallets. This object is achieved because 
the pallets of the invention comprise three unitary parts 
namely ?rst and second sheets and multiple inner legs. 
Pallets according to the present invention may be assembled 
easily by way of “slot in” locking means without using any 
added materials such as glue, nails, metal wire stitches or 
any other adhesive substance. 
A further object of the present invention is to provide 

pallets which are environmentally friendly and easily 
recycled. This object is achieved as suitable materials to be 
used are for example corrugated ?breboard, solid paper 
board, paper material or any other material which is biode 
gradable or recyclable. Furthermore, the present invention 
may be made up entirely of paper material without the use 
of any nails or metal wire stitches so that there is no 
di?iculty in sorting out materials for recycling. 
A further object of the present invention is to provide an 

inexpensive and lightweight pallet. This object is achieved 
as the suggested materials for use in construction of the 
pallets are inexpensive and very light in weight, so that 
tremendous savings can also be achieved in the cost of 
transportation or distribution, especially when using air 
freight cargo. 
A still further object of the present invention is to provide 

a pallet that is variable in size and thickness, but has the 
con?guration of an ordinary pallet so that lifting and moving 
the pallet with cargo can be done by an ordinary forklift 
truck. Thus avoiding unnecessary modi?cation on the fork 
lift truck. Unlike conventional pallets, all of which have nine 
legs, the number of legs in the present invention can be 
varied according to the size of the invention. 

The present invention may comprise an upper and lower 
sheet with multiple inner legs to give strong and ideal 
support for cargoes. The upper sheet and lower sheet are 
joined together by means of inner legs to give strong and 
ideal support for cargoes. These inner legs are locked to the 
upper and lower sheet by way of “slot in” locking means so 
that a perfect pallet can be constructed. The present inven 
tion can be coated or impregnated with wax or chemical in 
order to make it water resistant. 

, The present invention will become more fully understood 
from the detailed description given hereinbelow, and by the 
examples of alternative “slot in” locking means for pallets 
made in accordance with the present invention. Reference 
will be made to the accompanying drawings in which: 

FIG. 1 shows an assembled paper pallet of the present 
invention with upper side wall; 

FIG. 2A illustrates a plan view of crease lines for forming 
tongues and ?anges; 
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FIG. 2B shows a spacer element with slots disposed to 
correspond to the ?anges shown in FIG. 2A; 

FIG. 2C illustrates a view of a spacer element in position 
to receive “slot in” locking means (i.e. Flanges and slots); 

FIG. 2D shows a particular form of “slot in” locking 
means; 

FIG. 3 shows a spacer element in position; 
FIG. 4 shows a completely assembled pallet according to 

one aspect of the invention; 
FIGS. 5A, 5B & 5C show a particular cutting arrange 

ment of tongues and ?anges together with a spacer element 
with corresponding slots; 

FIGS. 6A & 6B show the plan and perspective view of 
an alternative cutting arrangement of tongues and ?anges 
together with a spacer element with corresponding slots; 

FIG. 7A illustrates the arrangement shown in FIG. 2A 
with additional stud slots; 

FIG. 7B illustrates a spacer element for the arrangement 
of FIG. 7A, showing the positions of corresponding studs for 
the stud slots; 

FIGS. 8A, 8B, 8C and 8D illustrate a plan, perspective 
and side elevational views of a further alternative cutting 
arrangement, showing slanting ?anges and a corresponding 
spacer element with slanting slots in various alternative 
con?gurations; 

FIG. 9A illustrates a plan view of modi?ed ?anges for 
another arrangement of slots; 

FIGS. 9B, 9C, 9D & 9E illustrate perspective views of 
spacer elements showing several arrangements of slots cor 
responding to the modi?ed ?anges in FIG. 9A; 

FIG. 10A illustrates a plan view of an alternative arrange— 
ment of tongues and ?anges; ’ 

FIG. 10B illustrates a perspective view of a spacer 
element showing slots corresponding to the ?anges in FIG. 
10A; 

FIG. 10C illustrates an assembled spacer element of the 
arrangement as shown in FIGS. 10A & 10B; 

FIGS. 11A & 11B illustrate a plan view of a further 
alternative arrangement of ?anges and a perspective view of 
a corresponding spacer element; 

FIGS. 12A & 12B illustrate a plan view of an alternative 
arrangement wherein slots are cut in the sheets; 

FIG. 12C illustrates a perspective view of a spacer 
element with tongues and ?anges corresponding to the slots 
shown in FIGS. 12A & 12B; 

FIG. 12D shows the assembled spacer element of FIGS. 
12A, 12B & 12C; 

FIG. 13A illustrates a plan view of an upper sheet 
showing an alternative arrangement of slots; 

FIG. 13B illustrates a perspective view of a spacer 
element with tongues and ?anges corresponding to the slots 
shown in FIG. 13A; 

FIG. 13C illustrates an assembled spacer element of the 
arrangement shown in FIGS. 13A & 13B; 

FIG. 14 illustrates one part of an extra sheet which can 
be placed on top of pallets according to the invention; and 

FIG. 15 illustrates an assembled paper pallet with a 
bottom side wall to conceal all the spacer elements and with 
fork lift holes. 

Referring to FIGS. 1, 2A, 2B, 2C & 2D, there are shown 
several views of pallets and components therefor according 
to the present invention. The ?rst sheet (10) and second sheet 
(12) may consist of tongues (18) and ?anges (28) to be 
secured with the spacer elements (40) to form the pallets as 
a unitary structure. The tongues (18) may consist of a pair of 
crease lines (22A, 22B) and at least a ?ange (28). The spacer 
elements (40) may comprise slots (42) to receive the ?anges 
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4 
(28) so that together the tongues (18) and ?anges (28) 
provide a locking mechanism for the ?rst and second sheets 
(10, 12) with the spacer elements (40). 

Each ?ange (28) may ?rst be folded perpendicularly to 
the tongue (18) along the crease line (22A). The ?ange (28) 
may then be forced through a slot (42) by bending the tongue 
(18) along crease line (228) and allowing the ?ange (28) to 
be caught behind the walls adjacent the slots (42) inside the 
spacer element (40) as shown in FIG. 2C. This securing and 
locking mechanism reduces movement of the spacer ele 
ments (40) thus strengthening the pallets. 

For instance, referring to FIGS. 2C and 2D, the ?ange 
(28) namely 16C/12 from the second sheet (12) is secured 
into its respective slot namely 42C/12. The ?ange (28) from 
the ?rst sheet (10) namely 16A/10 is secured into its 
respective slot namely 42A/10 and so on. The ?anges (28) 
may be designed and con?gured with rounded or tapered 
ends to facilitate entry into the slots (42). When all the 
?anges (28) are fully engaged with their slots (42), the 
spacer element (40) will be held ?rmly in position. 

The distance (48) of the slot (42) from the edge of the 
spacer element (40) may correspond to the length (26) of the 
tongue (18) in order to ensure that the said tongue (18) will 
pull the ?rst sheet (10) and second sheet (12) towards the 
spacer element (40). In addition, the gap (34) between the 
crease line (22A) and the ear (32) of the ?ange (28) is 
preferably slightly more than the thickness of the wall of the 
spacer element (40). 

FIG. 5A shows the ?anges (28) cut in series (same 
direction) instead of opposite each other as shown in FIG. 
2A. FIG. 5B shows the ?anges (28) in a bent position and 
FIG. 5C shows a spacer element (40) with slots (42). 

FIG. 6A shows a particular arrangement of four tongues 
(18) which are arranged in a square con?guration. The 
arrows indicate one particular way in which a spacer ele 
ment (40) may be attached. 

In general, a material made of multiple layers of paper 
wound together or any other similar material may be used to 
construct the spacer elements (40). 

Alternatively, or additionally, the pallet can be provided 
with at least one pair of studs (45) on each of the spacer 
elements (40) as shown in FIGS. 7A and 7B. These studs 
(45) are inserted into corresponding stud slots (47) in the 
?rst (10) and/or second (12) sheets. The purpose of the said 
studs (45) is to locate the space element (40) and reduce 
movement between the spacer elements (40) and ?rst and 
second sheets (10, 12). 

FIGS. 8A, 8B, 8C & 8D show that the ?anges (28) can 
be con?gured in a slanting manner with correspondingly 
slanted slots (42). 

Referring to FIGS. 9A, 9B, 9C, 9D & 9E, a locking 
mechanism is illustrated comprising modi?ed ?anges (60) 
and modi?ed slots (56). These modi?ed ?anges (60) have 
two additional crease lines (52) together with ?ange sides 
(54) to facilitate the “slot in” mechanism. 

For instance, the modi?ed ?anges (60A! 10) and (60B/10) 
from the ?rst sheet (10) are appropriately inserted into the 
modi?ed slots (56) namely 56A/10 and 56B/10. Similarly, 
the modi?ed ?anges from the second sheet (12) are appro 
priately inserted into the modi?ed slots namely 56C/12 (not 
shown) and 56D/ 12. Each modi?ed slot (56) incorporates at 
least one angled section (58). The sides (54) of the ?anges 
(60A/10 & 60B/10) are bent according to the angled section 
(58) of the modi?ed slot (56) to facilitate the easy entry of 
the modi?ed ?ange (60). Hence, when these modi?ed 
?anges (60) are fully inserted into the modi?ed slots (56) the 
?ange sides (54) will normally return substantially to their 
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original plane, causing the ?ange sides (54) to be caught 
behind the adjacent walls of the modi?ed slots (56). When 
all the modi?ed ?anges (60) are fully engaged with the 
modi?ed slots (56), the inner core will be held ?rmly in 
position to form one of the spacer elements (40). 

The inner spacer elements (40) which comprise four 
modi?ed slots (56) can be designed in several ways such as 
are shown in FIGS. 9C, 9D and 9E. The angled section (58) 
of the modi?ed slots (56) could for example be con?gured 
in a number of ways as shown. The modi?ed ?anges (60) are 
then designed according to the particular con?guration of 
the modi?ed slots (56). 

FIGS. 10A, 10B and 10C show an arrangement including 
vertical slots (42). It will be noted that the ?rst sheet (10) 
may comprise tongues including two ?anges (28) which 
may be folded along crease lines (22A) towards one another 
and which engage with correspondingly positioned slots 
(42) in the spacer element (40). Similarly, all the eight 
?anges (28) can be attached to the spacer element (40). 
Tongues (18) are folded from the ?rst and second sheets (10, 
12) along the crease lines (22B). Then the ?anges (28) are 
folded along crease lines (22A) and forced into the corre 
sponding slots (42). Although, as it will be appreciated, the 
positions of the tongues (18) relative to each other must be 
maintained in order to achieve a satisfactory engagement 
with the spacer elements (40), the positions of the tongues 
(18) in the sheets (10, 12) may be varied as required. 
A further advantageous embodiment wherein the locking 

mechanism is modi?ed to have two extra crease lines (52) on 
each modi?ed ?ange (60) is illustrated in FIGS. 11A and 
11B. 

Referring to FIGS. 12A, 12B, 12C and 12D, it may be 
seen than an alternative embodiment of the present invention 
may comprise top ?aps (70A, 70B) and bottom ?aps (70C, 
70D) formed respectively from the ?rst and second sheets 
(10, 12). In this embodiment two ?anges (28A, 28B) cut 
from a spacer element (40) are folded along the crease line 
(22) perpendicular to the tongue (18) before folding the 
slanting crease line (22C) to facilitate parallel entry of the 
?anges (28a, 28b) into the slots (42) of ?aps (70A, 70B). 
The other two ?aps are then attached in a similar position, 
and the process is repeated for each of the spacer elements 
(40) of the pallet. 

Referring to FIGS. 13A, 13B and 13C, there is shown a 
construction wherein the slots (42) are formed in the ?rst and 
second sheets (10, 12). These slots may be formed in two 
different sizes one being longer than the other. For assembly, 
the ?ange (28A) is ?rst inserted into the slot (80A) and then 
folded along the crease line (22B). Finally, the ?ange (28A) 
is folded along the second crease line (22A) before being 
inserted into the slot (42A). The operation is repeated for the 
other spacer elements (40) to form the pallet. Alternatively 
the slots (42) can be con?gured by locating the smaller slots 
(42) adjacent each other as shown in FIG. 13A. 

In this arrangement the space element (40) is ?rmly held 
by means of the “slot in” mechanism. The distance (61) 
between the smaller and longer slots (42A, 80A) will 
preferably correspond with the length (26) of the tongue (18) 
in order to reduce movement within the construction. When 
all the slots, (42A, 42B, 42C and 42D) are fully engaged, the 
spacer element (40) will be secured in position. An addi 
tional die cut sheet (50) (shown in FIG. 14) may be placed 
on top of the upper sheet (10) to provide a ?at surface. 

Referring now to FIG. 15, a fully assembled pallet is 
shown having bottom side walls (30) to conceal all the 
spacer elements (40), and fork lift holes (60). The purpose 
of these fork lift holes (60) is to allow the pallet to be moved 
easily by mechanised equipment such as fork lift trucks. 

It will be appreciated that in all of the embodiments 
hereinbefore described, it is advantageous that the width of 
a ?ange (28) is greater than the width of the corresponding 
slot (42) through which it is designed to ?t. Thus, when a 
?ange (28) with ears (32) is secured in a slot (42), the ears 
(32) are secured behind the material de?ning the slot (42) 
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rendering the ?anges substantially unretractable, thereby 
forming a solid and stable pallet. 

I claim: 
1. A pallet comprising: 
?rst and second sheet members (10, 12); 
spacer elements (40) between the sheet members; 
said ?rst and second sheet members and said spacer 

elements all being made of like materials; 
interengageable tongues (18) and slots (42) formed by 

respective ones of the sheet members and spacer ele 
ments, said tongues being inserted through correspond 
ing ones of said slots to secure the sheet members and 
the spacer elements together; 

said tongues including ?anges (28) with ears (32) so said 
?anges are substantially wider than said slots to help 
keep said tongues interengaged with said slots; and 

said tongues (18) and slots (42) being arranged in groups 
of four for each said spacer element. 

2. A pallet according to claim 1, characterized by said 
?ange (28) comprising a geometric shape. 

3. A pallet according to claim 1, characterized by said 
?anges (28) being substantially D-shaped. 

4. A pallet according to claim 1, characterized by said 
tongues (18) being substantially rectangular. 

5. A pallet according to claim 1, characterized by said 
spacer elements comprising said slots, said slots (42) in said 
spacer elements (40) being substantially parallel to said 
sheet members (10, 12). 

6. A pallet according to claim 1, characterized by said 
slots (42) being substantially parallel to one another. 

7. A pallet according to claim 5, characterized by the 
length (26) of each said tongues (18) corresponding sub 
stantially with the distance (48) between a respective said 
slot (42) and the edge of said spacer element (40). 

8. A pallet comprising a ?rst sheet member (10) and a 
second sheet member (12), and a plurality of spacer ele 
ments (40) between the sheet members (10, 12), character 
ized by the sheet members (10, 12) comprising slots (42) and 
spacer elements (40) comprising tongues (18), said tongues 
(18) and slots (42) being interengageable, each said tongue 
(18) comprising at least one ?ange (28) for securing the 
member (10, 12) on insertion through the slot (42), said 
sheet members (10, 12) comprising hinged ?aps (70 A—D) 
extending from each of said sheet members (10, 12) by a 
hinge, said slots (42) adjacent to and parallel with said ‘ 
hinges, said slots adapted to receive said tongues (18) 
extending from said spacer element (40). 

9. A pallet comprising: 
?rst and second sheet members (10, 12); 
spacer elements (40) between the sheet members; 
interengageable tongues (18) and slots (42) formed by the 

sheet members and spacer elements, said tongues being 
inserted through corresponding ones of said slots to 
secure the sheet members and the spacer elements 
together; 

said tongues including ?anges (28) with ears (32) so said 
?anges are substantially wider than said slots to help 
keep said tongues interengaged with said slots; 

a plurality of said spacer elements each being coupled to 
said ?rst sheet by four of said interengageable tongues 
and slots and being coupled to said second sheets by 
four of said interengageable tongues and slots. 

***** 


